Holoprosencephaly results from impaired midline cleavage of the embryonic forebrain' leading to incomplete morphogenesis. The midline facial developmental anomalies are variable but usually reflect the severity of the underlying brain malformation, as described by deMyer et alP and reviewed by Cohen.3 Holoprosencephaly is most commonly seen as an isolated occurrence in a family or in association with trisomy 13, del(13q), del(l8p), or triploidy,3 while families with both recessive46 and dominant7-" inheritance patterns have also been reported. Affected infants with chromosome abnormalities often have additional extracranial abnormalities.
We report a large family where a dominant inheritance pattern The left adrenal gland was rudimentary and the right was absent. His chromosomes were 46,XY. CASE 4 A female infant (III.10) was born to the other sister of the proband. This infant had cebocephaly with hypotelorism, midfacial hypoplasia, and a single nostril. She died at a few hours of age. The cerebral hemispheres were fused and the posterior part of the brain was replaced by a fluid filled cyst. The olfactory bulbs and pituitary were absent and the optic chiasm was abnormal. Chromosomes were 46,XX.
During her pregnancy the proband had detailed ultrasound scans performed which showed no abnormalities and subsequently an apparently normal boy was born at term. A daughter, also apparently normal, was born two years later. The proband has a normal facial appearance and is dissimilar in appearance to her sisters ( fig 4) ; her inner canthal distance (ICD), interpupillary distance (IPD), and outer canthal distance (OCD) all lie between the 25th and 50th centiles. Her OFC is on the 25th centile. She has rminor dental anomalies with unerupted upper canines bilaterally; her father (I.1) has a similar anomaly. Her son has eye spacings and OFC on the 50th centile, her daughters' are on the 75th centile or above, and both children have developed normally.
Subject II.4, an obligate gene carrier on the hypothesis of dominant inheritance, has had three spontaneous abortions and four apparently normal children in addition to the three with either holoprosencephaly or facial abnormalities. Her height is on the 3rd centile and eye measurements are on the 3rd to 25th centiles (fig 4) . Her OFC is markedly reduced at 48-5 cm (approximately 4 SD below the mean). Her teeth are normal. One apparently normal daughter (III.3) has had a son (IV.1) with unilateral cleft lip and palate, who is otherwise normal. In this daughter, OFC and ICD are both on the 3rd centile, while in her son OFC is below the 3rd centile and ICD is on 3rd to 25th centiles.
The proband's other sister (II.6, fig 4) , also a presumed gene carrier, has an OFC of 52 cm (just below the 3rd centile), ICD on the 3rd centile, and IPD and OCD on the 25th centile. (III.4) had learning difficulties and attended a special school.
The maternal grandparents of the abnormal children are shown in fig 7 Summary offindings in affected family members. Cohen3 has estimated from published multigeneration families that the penetrance of the gene for severe holoprosencephaly is approximately 32%, and 26% for minor manifestations of the gene. In our family, assuming that one of the grandparents in generation I is a gene carrier, and excluding IV.1 (with unilateral cleft lip and palate, discussed below), there are 13 first degree relatives of obligate gene carriers, 11 of whom, after allowing for ascertainment bias,26 would be at 50% risk of inheriting the gene. Of these, two have been severely affected. With inclusion of the obligate carriers this suggests an overall penetrance of 27%, in general agreement with Cohen.3 However, in noting the small head circumference of the obligate carriers, we suspect that four other members of generation III may also be gene carriers because of their relatively small heads and similar facial appearance ( fig 5) . Accepting this as evidence of heterozygote status, and also including III. 12, a penetrance of or close to 100% should be considered in this family, particularly if one of the grandparents of the affected children could have germline mosaicism rather than be a non-penetrant gene carrier. Thus, we feel it is important to examine the family members carefully with regard to the above features after the birth of a child with apparently sporadic holoprosencephaly. Microcephaly (OFC < 3rd centile) is probably the most reliable minor manifestation, but other features, especially a characteristic face, single central incisor, unilateral cleft lip and palate, and iris or retinal colobomas, may all be significant in such a family. For presumed gene carriers, ultrasound examination in pregnancy is currently the only way to avoid the birth of a severely affected child. 
